Persistence and Tolerance of DNA Damage Induced by Chronic UVB Irradiation of the Human Genome.
Exposure to solar UVB radiation leads to the formation of the highly mutagenic cyclobutane pyrimidine dimers (CPDs), the DNA damage responsible for mutations found in skin cancer. The frequency of CPD formation and the repair rate of those lesions are two important parameters to determine the probability of UVR-induced mutations. Previous work has shown that chronic irradiation with sublethal doses of UVB radiation (chronic low-dose UVB radiation) leads to the accumulation of residual CPD that persists over time. We have thus investigated the persistence, localization, and consequences on genome stability of those chronic low-dose UVB radiation-induced residual CPDs. We show that chronic low-dose UVB radiation-induced residual CPDs persist on DNA and are diluted via semiconservative replication. They are overrepresented in the heterochromatin and at the TT dipyrimidine sites, and they catalyze the incidence of sister chromatin exchange. Our results shed some light on the impact of chronic UVB radiation exposure on DNA, with a focus on residual CPDs, their distribution, and consequences.